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(57) ABSTRACT 

A method for reducing mercury emissions in combustion ?ue 
gas is provided. The method includes combusting coal such 
that a ?ue gas ?oW is created. The ?ue gas ?oW includes at 
least mercury and carbon-containing ?y ash. The method 
further includes cooling the ?ue gas ?oW Within a duct and 
creating turbulence in the ?ue gas ?oW. The mercury is 
removed from the ?ue gas ?oW. 
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METHOD AND APPARATUS FOR REMOVING 
MERCURY FROM COMBUSTION EXHAUST 

GAS 

BACKGROUND OF THE INVENTION 

This invention relates generally to combustion devices and, 
more particularly, to emission control systems for combus 
tion devices. 

During a typical combustion process Within a furnace or 
boiler, for example, a ?oW of combustion gas, or ?ue gas, is 
produced. Known combustion gases contain combustion 
products including, but not limited to, carbon, ?y ash, carbon 
dioxide, carbon monoxide, Water, hydrogen, nitrogen, sulfur, 
chlorine, and/ or mercury generated as a result of combusting 
solid and/or liquid fuels. 
The volatile metal mercury, Hg, is an air pollutant pro 

duced through coal combustion. Mercury released from coal 
during combustion is readily aerosolized and can become 
airborne. Airborne mercury may travel globally prior to being 
deposited into soil and Water. Mercury deposited in the envi 
ronment is a persistent and toxic pollutant that may accumu 
late in the food chain. For example, mercury can be trans 
formed Within microorganisms into methylmercury, and 
consumption of contaminated ?sh is the major route of 
human exposure to methylmercury. Methylmercury is toxic 
to humans and has been shoWn to cause disorders of the 
nervous system, comas, heart disease, and death. Moreover, 
the adverse affects of methylmercury may be more severe to 
children and Women of childbearing age. 

Mercury emissions from coal-?red poWer plants are the 
subject of governmental regulation. The control of mercury 
emissions is complicated by the several forms mercury may 
take Within combustion ?ue gas. For example, at combustion 
temperatures, mercury is present in ?ue gas in its elemental 
form, HgO, Which may be di?icult to control because elemen 
tal mercury is easily volatized and unreactive. Mercury reacts 
With carbon as ?ue gas cools below 10000 F., and such reac 
tions may convert mercury to its highly reactive, oxidized 
form, Hg+2. Mercury may also be absorbed in ?y ash and/or 
other ?ue gas particles to form particulate-bound mercury, 
Hgp. 

Because mercury can take several forms, knoWn control 
technologies do not effectively control mercury emission for 
all coal types and for all combustion con?gurations. Some 
knoWn mercury control technologies take advantage of mer 
cury’s reactivity With carbon and use carbon as a mercury 
sorbent to form oxidized mercury. Carbon may be formed 
in-situ during the combustion process as a result of incom 
plete coal combustion or may be injected into mercury-con 
taining ?ue gas in the form of activated carbon. Further, 
carbon in the presence of chlorine, Cl, may increase the 
oxidation of elemental mercury. In the ?ue gas, mercury can 
be converted to its oxidized form, Hg”, and react With chlo 
rine-containing species to form mercuric chloride, HgCl2. As 
such, the extent of mercury oxidation in ?ue gas is generally 
higher for coals With a higher chlorine content, such as bitu 
minous coals, and loWer for coals With a loWer chlorine con 
tent, such as loW-rank coals. 

Mercury may be removed from ?ue gas by reacting With 
carbon in high-carbon ?y ash formed in-situ in the combus 
tion process. High-carbon ?y ash is formed during the com 
bustion of bituminous coals in coal rebuming and air staging, 
and may be an effective mercury sorbent. Other coals, such 
as, for example, PoWder River Basin (PRB) and lignite coals, 
are considered loW-rank coals, and as such, represent a sig 
ni?cant portion of the coal energy market. Such coals often 
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2 
have a loW sulfur content that solves the problem of sulfur 
dioxide, S02, emissions, but may also have a loW chlorine 
content. As such, the mercury in loW-rank coals may not be 
oxidized because of a lack of chlorine and the presence of 
other constituents that tend to suppress mercury oxidation. As 
a result, mercury released during combustion is primarily 
elemental mercury. Moreover, because of the high reactivity 
of loW-rank coals, ?y ash from the combustion of such coals 
usually has a loW carbon content. Coal rebuming and air 
staging, Which typically increases the carbon content in ?y 
ash for bituminous coals, usually does not signi?cantly 
increase the carbon-in-?y ash content for loW-rank coals. As 
such, mercury removal through reactions With carbon-in-?y 
ash may not be effective because such ?y ash does not have a 
suf?cient amount of carbon With Which the mercury can react. 
One knoWn mercury control technology injects a sorbent, 

usually activated carbon, into the ?oW of ?ue gas to react With 
mercury therein. Because carbon is more reactive toWards 
mercury at temperatures below 3500 F., activated carbon is 
typically injected upstream from a particulate collection 
device, such as an electrostatic precipitator or a baghouse. 
Oxidized mercury is the most easily removable form of mer 
cury by inj ecting sorbent. As a result, the higher the fraction 
of oxidized mercury in ?ue gas, the higher the ef?ciency of 
mercury removal. Depending on the sorbent injection con 
?guration and coal type, the e?iciency of mercury removal 
typically ranges from 40% to 90% removal of mercury emis 
sions. HoWever, the cost of using activated carbon for mer 
cury control may be expensive, and as such, mercury emis 
sion control may be affected by cost of the sorbent. 

Ef?ciencies of most available mercury emission control 
technologies depend on the mercury speciation in ?ue gas. 
Oxidized mercury is Water- soluble and may be removed from 
?ue gas using knoWn Wet desulfurization systems (Wet-scrub 
bers). At least some particulate-bound mercury may be 
removed from ?ue gas using knoWn particulate collection 
systems. Elemental mercury is more di?icult to remove than 
oxidized mercury and/ or particulate-bound mercury because 
elemental mercury is unreactive and, as such, cannot be 
removed from ?ue gas With Wet desulfurization systems or 
particulate collection system. 

In some knoWn systems, because the concentration of mer 
cury in the ?ue gas is very small (typically less than 10 parts 
per billion or ppb), diffusion of mercury from the surrounding 
?ue gases may limit the mercury removal process. Most of the 
?ue gases produced in knoWn systems ?oWs in substantially 
laminar ?oW patterns and is characterized by sloW diffusion 
rates. Because of the ?oW characteristics of the ?ue gas, some 
knoWn mercury emission reduction systems have attempted 
to optimize the use of the sorbent by modifying the number 
and design of sorbent injection lances to achieve sorbent 
coverage Within the ?ue duct. 

BRIEF DESCRIPTION OF THE INVENTION 

In one aspect a method for reducing mercury emissions in 
combustion ?ue gas is provided. The method includes com 
busting coal such that a ?ue gas ?oW is created. The ?ue gas 
?oW includes at least mercury and carbon-containing ?y ash. 
The method further includes cooling the ?ue gas ?oW Within 
a duct and creating turbulence in the ?ue gas ?oW. The mer 
cury is removed from the ?ue gas ?oW. 

In another aspect a coal-?red poWer plant is provided. The 
coal-?red poWer plant includes a coal combustion zone and a 
?ue gas ?oW formed Within the coal combustion zone. The 
?ue gas ?oW includes at least carbon-containing ?y ash and 
mercury. The poWer plant further includes a duct having the 
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?ue gas ?oW therein and a particulate control device coupled 
to the duct. The particulate control device is con?gured to 
collect mercury. A vane assembly is coupled Within the duct. 

In a still further aspect a pollutant reduction system is 
provided. The pollutant reduction system includes a duct 
having a gas ?oW therein and a particulate control device 
coupled to the duct. The particulate control device is con?g 
ured to collect mercury Within the gas ?oW. A vane assembly 
is coupled Within the duct. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic vieW of an exemplary poWer plant 
system. 

DETAILED DESCRIPTION OF THE INVENTION 

FIG. 1 is a schematic vieW of an exemplary poWer plant 
system 10. In the exemplary embodiment, system 10 is sup 
plied With fuel 12 in the form of coal 14. More speci?cally, in 
the exemplary embodiment, the coal 14 is bituminous coal, 
such as, but not limited to, PoWder River Basin (PRB) coal, 
lignite coal, and/ or any other suitable coal that enables system 
10 to function as described herein. Alternatively, fuel 12 may 
be any other suitable fuel, such as, but not limited to, oil, 
natural gas, biomass, Waste, or any other fossil or reneWable 
fuel. In the exemplary embodiment, coal 14 is supplied to 
system 10 from a coal supply 16 is processed in a coal mill 18. 
In the exemplary embodiment, coal 14 is pulverized in coal 
mill 18 to form coal particles (not shoWn) having a predeter 
mined and selectable ?neness. 

In the exemplary embodiment, coal ?neness is measured 
using a knoWn sieve analysis method. Alternatively, coal ?ne 
ness may be measured using any other suitable method. In 
sieve analysis, a series of Wire mesh screens (not shoWn) are 
arranged in a column (not shoWn) based on ascending open 
ings per inch, for example, a Wire mesh screen With 200 
openings per inch is referred to as 200 mesh. Exemplary Wire 
mesh screen opening sizes based on openings per inch are 
listed in Table 1. Alternatively, openings may have sizes that 
are any other suitable size for the type of mesh used to mea 
sure ?neness. 

TABLE 1 

Opening size 

Mesh size (openings/inch) inches millimeters 

4 0.187 4.75 
10 0.066 1.70 
20 0.0334 0.850 
32 0.0196 0.500 
48 0.0118 0.300 
60 0.0098 0.250 
80 0.0070 0.180 

100 0.0059 0.150 
170 0.0035 0.090 
200 0.0029 0.075 

In the exemplary embodiment, a coal particle (not shoWn) 
passing through a 200 mesh screen has a diameter (not 
shoWn) less than approximately 0.0029" or 0.075 mm. Fur 
ther, in the exemplary embodiment, coal ?neness is measured 
by the percentage of coal particles passing through a Wire 
mesh screen. A ?neness of coal measurement may be, for 
example, but not limited to being, 70%<200 mesh, Which 
denotes that 70 percent of the coal particles pass through a 
mesh screen having 200 openings per inch. As such, coal 
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4 
?neness is measured as an average coal particle size. Alter 
natively, coal ?neness may be quantized using any other 
suitable method and/ or measurement system. 

In the exemplary embodiment, fuel 12, such as, for 
example, coal 14 from coal mill 18, is supplied to a boiler or 
a furnace 20. More speci?cally, in the exemplary embodi 
ment, system 10 includes a coal-?red fumace 20 that includes 
a combustion zone 22 and heat exchangers 24. Combustion 
zone 22 includes a primary combustion zone 26, a reburning 
zone 28, and a burnout zone 30. Alternatively, combustion 
zone 22 may not include reburning zone 28 and/ or burnout 
zone 30 such that furnace 20 is a “straight ?re” furnace (not 
shoWn). Fuel 12 enters system 10 through a fuel inlet 32, and 
air 34 enters system 10 through an air inlet 36. Primary 
combustion zone 26 ignites the fuel/air mixture to create 
combustion gas 38. 

In the exemplary embodiment, fuel 12 and air 34 are sup 
plied to primary combustion zone 26 through one or more 
main injectors and/or burners 40. Main burners 40 receive a 
predetermined amount of fuel 12 from fuel inlet 32 and a 
predetermined quantity of air 34 from air inlet 36. Burners 40 
may be tangentially arranged in each comer of furnace 20, 
Wall-?red, or have any other suitable arrangement that 
enables furnace 20 to function as described herein. Within 
primary combustion zone 26, combustion gas 38 is formed, 
and may include, but is not limited to including, carbon, 
carbon containing ?y ash, carbon dioxide, carbon monoxide, 
Water, hydrogen, nitrogen, sulfur, chlorine, and/or mercury. 
Fuel products not contained in combustion gas 38 may be 
solids and may be discharged from furnace 20 as Waste (not 

shoWn). 
In the exemplary embodiment, combustion gases 38 ?oW 

from primary combustion zone 26 toWards reburning zone 28. 
In reburning zone 28, a predetermined amount of reburn fuel 
42 is injected through a reburn fuel inlet 44. Rebum fuel 42 is 
supplied to inlet 44 from fuel inlet 32. Although reburn fuel 42 
and fuel 12 are shoWn as originating at a common source, 
such as fuel inlet 32, reburn fuel 42 may be supplied from a 
source other than fuel inlet 32, and/or may be a different type 
of fuel than fuel 12. For example, fuel 12 entering through 
fuel inlet 32 may be, but is not limited to being, pulverized 
coal, and reburn fuel 42 entering through a separate reburn 
fuel inlet (not shoWn) may be natural gas. In the exemplary 
embodiment, the amount of reburn fuel 42 injected is based 
on a desired stoichiometric ratio Within reburning zone 28. 
More speci?cally, in the exemplary embodiment, the amount 
of reburn fuel 42 creates a fuel-rich environment in reburning 
zone 28. As such, less of the carbon in fuel 12 and in reburn 
fuel 42 is combusted, Which facilitates increasing the Loss on 
Ignition (LOI) and facilitates creating a more reactive, high 
carbon content ?y ash entrained in combustion gases 38. 

In the exemplary embodiment, combustion gases 38 ?oW 
from reburning zone 28 into burnout zone 30. Over?re air 46 
is injected into burnout zone 3 0 through an over?re air inlet 48 
and, a predetermined quantity of over?re air 46 is injected 
into burnout zone 30. In the exemplary embodiment, over?re 
air inlet 48 is in ?oW communication With air inlet 36. Alter 
natively, over?re air 46 may be supplied to system 10 through 
an inlet 48 that is separate from air inlet 36. The quantity of 
over?re air 46 is selected based on a desired stoichiometric 
ratio Within burnout zone 30. More speci?cally, in the exem 
plary embodiment, the quantity of over?re air 46 is selected to 
facilitate completing combustion of fuel 12 and reburn fuel 
42, Which facilitates reducing pollutants in combustion gas 
38, such as, but not limited to, nitrogen oxides, NOX, and/or 
carbon monoxide, CO. 
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In the exemplary embodiment, ?ue gas 50 exits combus 
tion Zone 22 and may include, but is not limited to including, 
carbon, carbon-containing ?y ash, carbon dioxide, carbon 
monoxide, Water, hydrogen, nitrogen, sulfur, chlorine, and/ or 
mercury. Flue gas 50 exits combustion Zone 22 and enters 
heat exchangers 24. Heat exchangers 24 transfer heat from 
?ue gas 50 to a ?uid (not shoWn) in a knoWn manner. More 
speci?cally, the heat transfer heats the ?uid, such as, for 
example, heating Water to generate steam. The heated ?uid, 
for example, the steam, is used to generate poWer, typically by 
knoWn poWer generation methods and systems (not shoWn), 
such as, for example, a steam turbine (not shoWn). Alterna 
tively, heat exchangers 24 transfer heat from ?ue gas 50 to a 
fuel cell (not shoWn) used to generate poWer. PoWer may be 
supplied to a poWer grid (not shoWn) or any suitable poWer 
outlet. 

In the exemplary embodiment, ?ue gas 50 ?oWs from heat 
exchangers 24 to a duct or convective pass 52. As ?ue gas 50 
?oWs through convective pass 52, the gas 50 is cooled to a 
temperature that is less than the combustion temperature. 
More speci?cally, in the exemplary embodiment, ?ue gas 50 
Within pass 52 is cooled convectively, conductively, and/or 
radiantly by ambient air (not shoWn) and/ or any other suitable 
cooling ?uid (not shoWn). In the exemplary embodiment, the 
cooling ?uid at least partially surrounds pass 52 to facilitate 
cooling ?ue gases 50 therein. In an alternative embodiment, 
the cooling ?uid is vented into pass 52 to facilitate cooling 
?ue gases 50. In another alternative embodiment, system 10 
includes cooling ?uid at least partially surrounding pass 52 
and cooling ?uid vented into pass 52 to facilitate cooling ?ue 
gases 50. In the exemplary embodiment, ?ue gas 50 is cooled 
to a temperature that enables mercury to react With the carbon 
in the ?y ash, for example, but not limited to, a temperature 
below 3500 F. As such, mercury is oxidiZed by, and captured 
by, carbon, chlorine, and/or any other suitable mercury-reac 
tive elements and/ or compounds in ?ue gas 50. 

In the exemplary embodiment, a predetermined amount of 
sorbent 54 is injected into convective pass 52 to react With ?ue 
gas 50. In the exemplary embodiment, sorbent 54 is injected 
into pass 52 through a sorbent injector 56. Alternatively, 
sorbent 54 is not injected to convective pass 52, but rather 
mercury entrained in ?ue gas 50 reacts only With elements 
and/ or compounds present Within ?ue gas 50. The sorbent 54 
injected is selected to facilitate oxidation of mercury. For 
example, in the exemplary embodiment, sorbent 54 is acti 
vated carbon. Alternatively, sorbent 54 may be any other 
suitable element and/or compound that facilitates oxidation 
of mercury. 

In the exemplary embodiment, a plurality of vanes 58 are 
positioned Within pass 52. More speci?cally, vanes 58 are 
doWnstream from sorbent injector 56, and upstream of a 
particulate control device 60, near a particulate control device 
inlet 61. As a result, during operation, sorbent 54 ?oWs 
through convective pass 52 for about 0.1-0.5 seconds before 
being channeled through vanes 58. Alternatively, vanes 58 
may be positioned upstream of both sorbent injector 56 and 
particulate control device 60. In an alternative embodiment 
that does not include sorbent injector 56, vanes 58 are coupled 
Within pass 52, doWnstream from heat exchangers 24, and 
upstream of particulate control device 60. In the exemplary 
embodiment, vanes 58 are turning vanes (not shoWn). Alter 
natively, vanes 58 may be any other suitable type of vane that 
enables system 10 to function as described herein. 

In the exemplary embodiment, the number, orientation, 
and/ or con?guration of vanes 58 is based on the con?guration 
of system 10. More speci?cally, the number, orientation, and/ 
or con?guration of vanes 58 is selected to facilitate increasing 
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6 
the turbulence in the ?oW of ?ue gases 50 Without substan 
tially increasing a pressure drop Within convective pass 52. 
Further, in the exemplary embodiment, particulate control 
device 60 may be, for example, but not limited to, an electro 
static precipitator (not shoWn) or a baghouse (not shoWn), 
used to collect particles containing oxidiZed mercury and/or 
particulate-bound mercury. 

In an alternative embodiment, system 10 may also include 
an ash burnout unit (not shoWn) and/ or a mercury collection 
unit (not shoWn) coupled to particulate control device 60. The 
ash burnout unit facilitates the removal of carbon from ?ue 
gas 50, Which desorbs mercury from the ?y ash. The mercury 
collection unit is coupled to the ash burnout unit and may 
include activated carbon, or any other suitable reagent, for 
capturing mercury desorbed by the burnout unit. System 10 
may further include a Wet scrubber (not shoWn) and/or a dry 
scrubber (not shoWn) positioned doWnstream of particulate 
control device 60 for removing oxidiZed mercury and/ or par 
ticulate-bound mercury from ?ue gas 50 and/ or for removing 
other compounds and/or elements from ?ue gas 50, such as, 
for example, sulfur dioxide. At least partially decontaminated 
?ue gases 50 exit system 10 as exhaust gases 62 discharged 
through an exhaust stack 64. 

During operation of system 10, fuel 12, air 34, reburn fuel 
42, and/or over?re air 46 are injected and combusted in com 
bustion Zone 22 to form ?ue gases 50 that include, but are not 
limited to including, carbon, carbon containing ?y ash, car 
bon dioxide, carbon monoxide, Water, hydrogen, nitrogen, 
sulfur, chlorine, and/ or mercury. Flue gases 50 ?oW from 
combustion Zone 22 through heat exchangers 24, and into 
convective pass 52. In the exemplary embodiment, the ?oW of 
?ue gases 50 through convective pass 52 is substantially 
laminar, except Where the geometry of pass 52 causes minor 
turbulence. 

As the gases 50 cool in convective pass 52, mercury reacts 
With carbon Within the ?ue gases 50 to form oxidiZed mer 
cury. Mercury may also react With elements and/or com 
pounds Within ?ue gas 50 to form particulate-bound mercury. 
In the exemplary embodiment, sorbent 54 is injected into 
cooling ?ue gas 50 such that mercury Within ?ue gas 50 reacts 
With sorbent 54 to form oxidiZed and/or particulate bound 
mercury. For reactions to occur betWeen mercury and other 
reactive elements and/ or compounds Within ?ue gas 50 and/or 
sorbent 54, mercury must collide With such reactive particles 
in a reactive orientation. As such, the rate of mercury oxida 
tion is affected by the number of collisions betWeen mercury 
and other reactive particles in ?ue gas 50 and/or sorbent 54. 
Further, mercury reactions occur at temperatures cooler than 
the combustion temperature, such as, but not limited to, tem 
peratures below 3500 F. As a result, mercury reactions With ?y 
ash and/or other suitable elements and/or compounds take 
place mainly at particulate control device inlet 61 and/or 
Within particulate control device 60. Absorption of mercury 
on a surface of a carbon-containing particle is relatively fast 
process, and, as such, mercury in the nearest proximity to 
carbon containing particles is absorbed ?rst. 

In the exemplary embodiment, vanes 58 create a substan 
tially turbulent ?oW in the ?oW of ?ue gas 50. Turbulence in 
?ue gas 50 increases the number of collisions betWeen mer 
cury and other particles, Which increases the mercury chemi 
cal reaction rate Within ?ue gas 50 and/ or betWeen ?ue gas 50 
and sorbent 54. As such, as the number of collisions betWeen 
mercury and other particles increases, the possibility that 
mercury Will oxidiZe or become particulate-bound also 
increases. As a result of the collisions and reactions caused by 
turbulence in ?ue gas 50, the percentage of oxidiZed mercury 
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and particulate-bound mercury in ?ue gas 50 is increased 
While the percentage of elemental mercury in ?ue gas 50 is 
decreased. 

The above-described method and apparatus facilitates 
reducing mercury from combustion exhaust gas by improving 
natural mercury capture on ?y ash and improving sorbent 
utiliZation. The diffusion rate of mercury atoms to carbon 
particles Within the ?ue gas is greater in substantially turbu 
lent ?oW in comparison to a substantially laminar ?oW, there 
fore increasing ?ue gas ?oW turbulence facilitates improving 
mercury absorption on carbon Within the ?ue gas, and, more 
speci?cally, on the carbon-containing ?y ash Within the ?ue 
gas. Furthermore, the e?iciency of mercury removal using 
sorbent injection is facilitated to be increased When the sor 
bent is substantially uniformly distributed across a ?ue duct 
cross-section because the uniform distribution facilitates uti 
liZing the mercury removal capacity of the sorbent. Turbu 
lence in the ?ue gas ?oW facilitates increasing the uniformity 
of the distribution of the sorbent across the ?ue duct cross 
section. As such, turbulence in the ?ue gas ?oW facilitates 
decreasing the requirements for the amount of sorbent 
injected for mercury control by facilitating improving the 
mixing of carbon-contain ?y ash, sorbent, and mercury 
Within the ?ue gas ?oW. Because turbulence in the ?ue gas 
?oW facilitates increasing mercury absorption on sorbent, the 
sorbent is facilitated to be utiliZed more effectively, and the 
amount of sorbent to achieve the same mercury removal 
e?iciency is facilitated to be decreased. 

Further, because ?oW turbuliZation also facilitates improv 
ing mercury absorption on carbon-containing ?y ash, require 
ments for sorbent injection are facilitated to be reduced in 
comparison to coal-?red poWer plants that do not include a 
vane assembly for turbuliZing the ?ue gas ?oW. The above 
described method and apparatus facilitate reducing mercury 
from combustion exhaust gas by achieving mercury reduction 
While facilitating decreasing the requirement for sorbent 
injection. The e?iciency of natural mercury capture on car 
bon-containing ?y ash and the ef?ciency of sorbent utiliZa 
tion can are facilitated to be increased by introducing turbu 
lent mixing of ?y ash, sorbent, and/or mercury-containing 
?ue gas. Such mixing at the location doWnstream of sorbent 
injection and upstream of particulate control device facili 
tates increasing the amount of mercury the particulate control 
device removes from the ?ue gas ?oW. 

Exemplary embodiments of a method and apparatus for 
removing mercury from combustion exhaust gas are 
described above in detail. The method and apparatus are not 
limited to the speci?c embodiments described herein, but 
rather, components of the method and apparatus may be uti 
liZed independently and separately from other components 
described herein. For example, the vane assembly may also 
be used in combination With other pollution control systems 
and methods, and is not limited to practice With only the 
coal-?red poWer plant as described herein. Rather, the present 
invention can be implemented and utiliZed in connection With 
many other pollutant emission reduction applications. 

While the invention has been described in terms of various 
speci?c embodiments, those skilled in the art Will recogniZe 
that the invention can be practiced With modi?cation Within 
the spirit and scope of the claims. 

What is claimed is: 
1. A method for reducing mercury emissions in combustion 

?ue gas, said method comprising: 
combusting coal to create a ?ue gas ?oW that includes at 

least mercury and carbon-containing ?y ash; 
cooling the ?ue gas ?oW Within a duct; 
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8 
channeling the ?ue gas ?oW past a vane assembly to create 

turbulence in the ?ue gas ?oW, Wherein the vane assem 
bly extends at least partially across a ?ue gas ?oW path; 
and 

removing mercury from the ?ue gas ?oW. 
2. A method in accordance With claim 1 further comprising 

injecting a sorbent into the duct. 
3. A method in accordance With claim 2 Wherein injecting 

a sorbent into the duct further comprises injecting sorbent 
into the duct upstream from a vane assembly. 

4. A method in accordance With claim 1 Wherein removing 
mercury from ?ue gas ?oW further comprises removing mer 
cury from ?ue gas ?oW using a particulate control device. 

5. A method in accordance With claim 4 Wherein removing 
mercury from ?ue gas ?oW using a particulate control device 
further comprises coupling the particulate control device to 
the duct doWnstream from a vane assembly. 

6. A method in accordance With claim 1 Wherein channel 
ing the ?ue gas ?oW past a component further comprises 
channeling the ?ue gas ?oW past a vane assembly con?gured 
to facilitate increasing contact betWeen mercury and a plural 
ity of particles Within the ?ue gas ?oW doWnstream from the 
vane assembly. 

7. A method in accordance With claim 1 Wherein combus 
ting coal to create a ?ue gas ?oW further comprises combus 
ting a loW-rank coal such that the ?ue gas ?oW is created. 

8. A coal-?red poWer plant comprising: 
a coal combustion Zone con?gured to generate a ?ue gas 
?oW that includes at least carbon-containing ?y ash and 
mercury; 

a duct coupled to said combustion Zone for channeling said 
?ue gas ?oW therethrough; 

a particulate control device coupled to said duct, said par 
ticulate control device is con?gured to collect mercury 
from said ?ue gas ?oW; and 

a vane assembly coupled Within said duct, said vane assem 
bly extends at least partially through said ?ue gas ?oW. 

9. A coal-?red poWer plant in accordance With claim 8 
Wherein said vane assembly is coupled upstream from said 
particulate control device. 

10. A coal-?red poWer plant in accordance With claim 8 
Wherein said vane assembly induces turbulence to said ?ue 
gas ?oW. 

11. A coal-?red poWer plant in accordance With claim 8 
further comprising a sorbent injector con?gured to inject a 
sorbent into said duct. 

12. A coal-?red poWer plant in accordance With claim 11 
Wherein said sorbent injector is con?gured to inject sorbent 
into said duct upstream from said vane assembly. 

13. A coal-?red poWer plant in accordance With claim 8 
Wherein said vane assembly facilitates increasing the reaction 
betWeen mercury and a plurality of particles Within said ?ue 
gas ?oW doWnstream from said vane assembly. 

14. A pollutant reduction system comprising: 
a duct for channeling a gas ?oW therethrough; 
a particulate control device coupled to said duct, said par 

ticulate control device is con?gured to collect mercury 
from said gas ?oW; and 

a vane assembly coupled Within said duct, said vane assem 
bly extends at least partially across said gas ?oW. 

15. A pollutant reduction system in accordance With claim 
14 Wherein said vane assembly is coupled upstream from said 
particulate control device. 

16. A pollutant reduction system in accordance With claim 
14 Wherein said vane assembly induces turbulence to said gas 
?oW. 
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17. A pollutant reduction system in accordance With claim 
14 wherein said Vane assembly facilitates increasing contact 
betWeen mercury and a plurality of particles Within said gas 
?oW doWnstream from said Vane assembly. 

18. A pollutant reduction system in accordance With claim 
14 Wherein a sorbent injector is coupled upstream from said 
Vane assembly. 

1 0 
19. A pollutant reduction system in accordance With claim 

18 Wherein said sorbent injector injects a sorbent at least 
partially into said gas ?oW, said sorbent is reactive With mer 
cury. 


